Genetic divesity was studied for ten quantitative traits using D 2 statistics in a set of twenty-six wheat germplasm lines studied. The study grouped the genotypes into three clusters. Cluster I comprised of maximum genotypes (16) followed by clustered II (9) and cluster III (1). The mean intra and inter cluster distance (√D 2 ) values revealed that cluster I has the high intra cluster distance value of 16.22 followed by cluster II (16.21). The inter cluster distance D 2 value was highest between cluster II and III (41.20) followed by cluster I and cluster II (30.00). This indicates that the genotypes included in cluster II and III have wide genetic diversity and could be used in hybridization programme aimed at direct selection for the traits or improvement of genotypes through exploitation of heterosis. Traits like 1000 grain weight, Plant height and grain yield had more contribution towards genetic divergence, hence these traits are major determinants of genetic diversity in the present set of genotypes. The fourteen germplasm lines have shown higher levels of resistance to prevalent races of yellow rust at adult plant stage during disease screening experiments seperately conducted in two growing seasons of years 2015 and 2016. The yellow rust resistant genotypes identified in the study could further be tested for their effectiveness over space and time..
Introduction
Wheat (Triticum sp.) is the most important cereal crop of the world both in terms of area and production. In India, wheat is the second most important cereal crop after rice and is grown on an area of 30.20 million hectares with a production of 88.94 million tones (Anonymous, 2016) . In Jammu and Kashmir, it is grown over an area of about 256 thousand hectares with an annual production of about 300 tonnes (Anonymous, 2015) . The overall average productivity of wheat is 3093 kg/ha in India and 1541.13 kg/ha in Jammu and Kashmir, respectively (Anonymous, 2015) . To meet the demand the option for increasing wheat production, area under cultivation has already been exploited to almost its maximum. So, continuous efforts are required to develop high yielding and disease resistant wheat genotypes.
The morphological characterization of wheat germplasm lines is important to access the diversity of economically important morphological and seed traits like days to flowering, plant height, spike length, awn/awnless character, average number of seed set per spike, average grain yield, seed shape, seed colour, 1000 grain weight and seed dimensions (seed length and seed breadth) etc.
Further, the genetic diversity is the most important tool in the hands of plant breeders in choosing the parents for hybridization programme. Narrow genetic diversity is a problem in breeding for adaptation to biotic and abiotic stresses. Therefore, it is necessary to investigate the genetic diversity in wheat germplasm in order to broaden the genetic base for economically important Homepage: http://epubs.icar.org.in/ejournal/index.php/JWR traits in future breeding programmes (Uddin et al., 2008) . Understanding of genetic diversity in a crop species is a key to its improvement under changing environments (Sajjad et al., 2011) . Evaluation of genetic diversity among adapted, elite germplasm can provide predictive estimates of genetic variation among segregating progeny for pureline cultivar development. Knowledge about germplasm diversity and genetic relationships among breeding materials could be an invaluable aid in crop improvement strategies (Mohammadi and Prasanna, 2003) and study of the genetic diversity in bread wheat is important to breeding and genetic resource conservation programs (Zhang et al., 2011) . Hence, a technique which can provide direct and reliable estimates of diversity at genotypic level will be more useful. D 2 proposed by Mahalanobis (1936) based on multivariate analysis is most appropriate method for selecting the parents as it furnishes a measure of actual divergence between any pair of population (Rao, 1952) .
The stripe rust caused by Puccinia striiformis f. sp. tritici is a widely distributed and dangerous (Chen, 2005 ) disease of wheat crop. This disease affects the crop through damaging its systems, most importantly reduces grain yield by shrivelling grains and also affects respiration that in turn makes growth of plant stunted leading to reducing weight and affecting its quality (Chen, 2005; Line, 2002) . The timely application of fungicides against this obligate parasite can provide some control but their use adds to the production costs. Moreover, the use of fungicides is considered unfriendly to the environment. Thus breeding for resistance is the most effective and efficient control strategy, (Yang and Liu, 2004) . The long term and economical strategy could thus be resistance breeding through deployment of effective rust resistance genes over space and time, for which screening of wheat germplasm for identification of novel sources of resistance against yellow rust is of utmost importance. The present study was conducted to determine genotypic divergence for different characters in wheat germplasm lines and to screen these wheat germplasm lines for resistance against yellow rust.
Materials and methods
The studies of twenty-six wheat germplasm lines for morphological diversity and yellow rust resistance were seperately undertaken in 
Genetic Divergence Analysis

Group Constellation :
Tocher method was used for assigning various varieties to different clusters (Rao, 1952 ) for the hybridization programme.
They found that there was no correspondence between geographic and genetic distances i.e. germplasm collected from the same geographic area were placed into different cluster groups and those collected from different geographic regions were placed into the same cluster. Ali et al. (2008) and Singh and Dwivedi (2002) also reported that cluster analysis can be useful for finding high yielding wheat genotypes, the results of this study showed the presence of a high genetic divergence among wheat genotypes.
The mean intra and inter cluster distance (D 2 ) values (Table  2) revealed that cluster I has the high intra cluster distance value of 16.22 followed by cluster II (16.21). The inter cluster distance D 2 value was highest between cluster II and III (41.20) followed by cluster I and cluster II (30.00).
The results clearly indicate that tremendous potential exists for introgressing the allelic resources present among the genotypes under study that is possible by following a systematic breeding approach so as to recover superior high yielding recombinants.
The cluster means for the traits under study (Table 3) revealed that cluster-I having maximum genotypes, took 23 days for germination, 166 days for flowering and 205 days for maturity on an average. The plant height for cluster-I on an average was 70 cm, spike length 9cm, and this group of genotypes (cluster-I) possessed on an average of 25 number of grains/spike, had average 1000 grain weight of 50 grams, possessed average seed length of 6.5mm and seed breadth was on an average 3.56 mm. The average grain yield/ ha of this group of genotypes was 3576.71 kg/ha. The genotype showed average plant height of (99. 5MS  5S  10MS  5S  Immune  5MR  20S  10R  30S  10MS  5MS  20S  5MR  5R  5R  5R  50S  10R  5MR  5MR  10R  20S  10R  5MR  5MR  50S  90-100S ficient of variation are an interacting picture of diversity.
The characters contributing to divergence are reported to vary from crop to crop (Murty and Arunachalam, 1967) .
The percent contribution of morphological and seed traits under study towards total divergence (Table 4) revealed that yield/ha was the main factor contributing towards divergence (58.96%) followed by plant height (15.08%), 1000 grain weight (10.15%), number of grains/spike (5.54%), seed length(4.31%), seed breadth (3.24%), spike length (3.08%), days to flowering (1.54%), days to germination (0.92%) and days to maturity (3.31%). De et al., (1988) proposed that the traits contributing maximum towards the D 2 value need to be given greater emphasis for deciding on the clusters to be choosen for the purpose of further selection and choice of parents for hybridization. The present study can serve as basis for improvement of these agronomic and yellow rust resistance traits in future wheat breeding programmes.
